Dewaxed and hydrated sections were treated with a 0 .5% acriflavine hydrochloric acid solution of pH 1.5 for 30 min and then washed with distilled water followed by a rinse in descending concentration of ethanol and again in water . The sections were next treated with a 0.1% alcian blue acetic acid solution of pH 2.5 for 2-20 min, rinsed in water, dehydrated with ethanol and then cleared and mounted. Cartilage matrix appears bluish yellow and lacunar borders and chondrocyte cytoplasm yellowish blue. Mast cell cytoplasmic constituents appear bluish orange in contrast to the pale yellow of the nucleus.
Dewaxed and hydrated sections were treated with a 0 .5% acriflavine hydrochloric acid solution of pH 1.5 for 30 min and then washed with distilled water followed by a rinse in descending concentration of ethanol and again in water . The sections were next treated with a 0.1% alcian blue acetic acid solution of pH 2.5 for 2-20 min, rinsed in water, dehydrated with ethanol and then cleared and mounted. Cartilage matrix appears bluish yellow and lacunar borders and chondrocyte cytoplasm yellowish blue. Mast cell cytoplasmic constituents appear bluish orange in contrast to the pale yellow of the nucleus. intergranular cytoplasmic matrix (Figs. 3 and 4) . However, this coloration is at times variable in shade and appears to fluctuate between bluish orange and orange blue shades. The cell nucleus is stained pale yellow. Prior methylation abolishes or decreases conspicuously the dual stainability of the cartilage tissues and mast cell cytoplasmic components, but saponification tends to diminish only slightly the dual stainability of the either structures. Prior sulfation induces an overall intense yellow coloration of the cartilage tissues with a faint blue tinge, and likewise increases appreciably the orange staining intensity of the mast cell cytoplasmic components. Saponification following methylation gives rise to moderate or weak blue coloration of the cartilage tissues, while it yields either moderate or weak staining with a yellowish blue shade in mast cell cytoplasmic constituents.
In both the cartilage tissues and mast cells the reverse sequence of the dual staining, alcian blue acriflavine results in yellow or orange coloration of the tissue components with little or no blue shade.
When stained by the acriflavine alcian blue sequence of the dual staining, the casein films containing chondroitin sulfate C or heparin sodium are colored bluish yellow or bluish orange in shade, and those devoid of either sulfated mucopolysaccharides remain unstained.
DISCUSSION
On the basis of a series of biochemical data on the reaction of acriflavine with a variety of organic sulfate esters (1, 3, 4, 26), Takeuchi (27) has previously suggested that the capability of this dye to stain tissues is due to its formation in situ of insoluble salts with sulfate esters of mucopolysaccharides. On the other hand, the affinity of alcian blue towards carboxyl groups of mucopolysaccharideshas been advocated by Mowry (12) and largely accepted by Quintarelli and Scott (16), Spicer (21), Spicer and Meyer (22) and Yamada (29) . In the present technique acriflavine and alcian blue have been reacted at pH 1.5 and 2.5 respectively and at the respective values of pH reactive sulfate and carboxyl groups of mucopolysaccharides appear to be in the state of dissociation. According to Egami (3, 4) the bond between acriflavine and sulfate esters is supposed to be ionic in nature, whereas that between alcian blue and carboxyl and other acidic groups has recently been concluded to be similarly ionic (14) . In view of these facts the present dual stainability of the cartilage tissues and mast cells with acriflavine and alcian blue is provocative of the idea that reactive sulfate and carboxyl groups of mucopolysaccharides involved in the structures are significantly responsible for the acriflavine and alcian blue reactions respectively. It appears, however , impertinent to conceive that the present dual staining technique is a method which enables one to differentiate, with thorough precision, the both acidic groups from each other; in addition to physical factors such as size of dye particles and density of substrates (5), numerous chemical facets like possible capability of basic proteins (16) and sulfates (21) to obstruct the access of alcian blue to carboxyl groups and masking of polysaccharides by proteins (15) are reported to influence the staining reactions of acid mucopolysaccharides. In the present technique the time of immersion of sections in the alcian blue solution of a low concentration (0.1%) has been limited to a minimum (2-20 min) in order to avoid the possible displacement of acriflavine by the phthalocyanine dye such as that reported in the alcian blue alcian yellow sequence (19, 25) . Moreover, the effects of prior methylation and methylation saponification sequence upon the dual reaction of the tissue structures, above all upon that of the cartilage tissues indicate that the above idea is, to an appreciable extent, likely. The methylation is known to hydrolyze sulfate esters and methylesterify carboxyl groups in polysaccharides and saponification following methylation to hydrolyze the methylesters and to recover the originally reactive carboxyl groups (20, 21) . The effect of sulfation upon the dual staining of the either tissue structures confirms the property of acriflavine to combine with sulfate esters in mucopolysaccharides and endorses the likelihood of the above idea. Likewise, the acriflavine alcian blue stainability of chondroitin sulfate C and heparin sodium is taken to be in favor of the idea.
The reverse sequence of the dual staining, alcian blue acriflavine is inadequate for use as a histochemical technique, because the carboxyl groups of mucopolysaccharides, though appearing to be stained first by alcian blue at pH 2.5, are subsequently rendered undissociated by the acriflavine solution of pH 1.5 to release the former dye and to be decolorized.
From what has been observed here, the present acriflavine alcian blue technique is postulated to be useful for the characterization of some acid mucopolysaccharides with reactive sulfate and carboxyl groups.
